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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the direction c 
a terminal based on a connection request signal from 
the terminal, to turn a null point where a radio wave 
area containing spurious radiation does not exist in 
the direction and to realize communication. 
SOLUTION: Connection request signals from a 
terminal Z, which are received by an array antenna 2, 
are supplied to an adaptive array 14 and a parameter 
estimation unit 15. The parameter estimation unit 15 
detects information in the direction of the terminal Z 
with the output of the adaptive array 14 and the 
signal supplied from the antenna 2 and it is 
temporarily stored in a memory 16. A signal from a 
terminal A in which a directivity area is previously 
installed is received by the array antenna 2 and it is 
supplied to a signal synthesizer 17. The signal 
synthesizer 17 synthesizes the signal of the terminal 

A and information of the terminal Z, which is stored in /; ;;/;..;; : . : ^ 

the memory 16. Then, the null point of the antenna 

directivity, where a radio wave does not exist in the direction of the terminal Z, is turned 
without changing the directivity area against the terminal A. 
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nfc«^i:{cj;t3, tf*Z0#faCDtit**ttfcHU 
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t*<**Z©*iqjt:»U««*MSq9£L«ev't7 , >5 l ^-}S 
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[if*iM3] tt;Kili;&im*S2Cf£oT, 
©JiiRittM^So 

^j-mfa'&.vz ;^*iqi(t hwm*fto um^mt *m 

mmit%m\,tz-p h s^5kSB©^;*ft£t&tB-r.g> 
^rn^t j: 5^m^tifeM^«^«©^[p)}cT> 

tttzmm? h sag^ggi: p h smmmmzifo phs 
iifSfW^s t tz z t zumt-tZT y^i-om 

[0 0 0 1] 

[^0^©«^-Sft^i?] #|gBJ3fi, S DMA (Space 
Divison Multiple Access) ilfSv'^^ACH bs 7> 
^^-Ji[pIt4©f6i«^^H-r o 

[0 0 0 2] 

[t£*©&fl5] i£*Ps PHS(Personal Handy-phone Sy 
stem)#^#b#i#>T^3o P H S©iifg^i: bT 
tt, 1 7 I/- A (5 ms) £j£{i§«ffl5fc^4J*D>.y h 

(lXDy h : 625/Us) A^rS*:^ 
Hit bfcTDMA(Time Division Multiple Access)* 
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[0003] £©PHs<i, mmv&iLtDfflmmmvmz 
imm^wmzfT^T^Zo ummz^xit, ph 

S©#H&T-&£fi-1£ft=i- H l^WgS^^AJfip&i 
feRCR STD-2 8 (3Mr : (*±)«?£^St:£) CP 
b<M^£ftTO-5©T% CdT-ttlH5©i[LSi/— 7"> 
^7D-CSr3§{S#(;^1-So ST. PHSSig*i> 

%^t*tbiifg-r?)o PHsasfe^i, ^t^^u 

^Sy^®-^SPHS4S*ffi!lt:^«1--5o PHSS8i5f5<lT* 

phs e> %m b >j > ? f- f *;wHR£as 
m^ifi&mznx^te^frmfe (imiijjt) b s -^© 

; * 7 - W±©M^- A^ty £ ft & <^ i§-£, ip*>ft!i©PHS 
SiteS*M£fflbT^&V^i§rC«±, fg«£ftfcT^* 

jnm^xmm^-7, bm^zmimizmm u isiwst 

^tl±©^y-©{f^^ai$ft'rv^fe^ N 

fp©«-&ctts p h sas^fctaKu >^^-^^;usii:s 
[0004] ztz, p h s^m^nimo&mm 

tzT^-^r-i -?7\s4 (adaptive array) mm.&mmifi 

mcomimm iz o v > x mz. a Tn&<DX.mz mm $ n 
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[0 0 0 5] b*>U S^ECOPHS**©^ T^*^ 

PHSSJtPSS: 

bfcP/r£$BHl*k mt£ PHSSS6^^fp/ii^ 
bfc*{15 0 0mOaiU7'T-3^*bfrfJfflT-§^V^ 
(06#^!) tV^P^ffi^WbT^fco 

SDMA (Space Divison Multiple Access) M{9 
&®£ffl^&£©##xe>ftTV>?,o S D M A h Ji> (SI 

**;u©*jffl^£aM:fs#5£-c\ 3i?7^r>fy 

7U-£ffl^fcSDMA;^©l«l^H£ ff^ftS 
A.P97-214.RCS97-252, MW97-197(1998-02) (£Bff : (*±) 
«?«IS31{f^) ^£Pb<M^£*l-t0 3©T-f¥iftH 
^^(i#B§-T5o £fes SDMAKIt PDMA 

(Path Division Multiple Access ) Ji&h bffrgtl 
60 lOSDMAIifef^, 7^f-fy7H*ffl 
^;fcPHSg:Hfcjgf;:fli<,>S.ri:fC<fc lOOS DMA 
-PHS«617 lT^cDPHS^^iRg-r^cii: 
*5nJfgi:^5 (H7#^) o 

[0 0 0 6] b*>U ^{3{±T^7*7 1 ^y7'l/f ^ffl 
Ofe*§1^ -*[pJCDjg|p]ttf£»tS:^bT«l^:llI<bbT 

*st (H8) , (±*ipi) >; 7<oji 

7 3 cs©:^glHW#£&5£fci:&3. 
[0 0 0 7] PHS4ffi*A*s*i|DittJiUT7 3 

aT*T^*;i/£ffifflbTiI{§£*ToT0 3i;§tC, ^ 
S«S*©«41H«7 3 cCs PHS4g*Z#At>PHS 
a®*ff*^tb&»^ «9#,i) s PHSJS^Zii 
P H SJSUfcAtfffifll bTV^S T^-y ^JUtltmmtffltii 

ft^£SDMA-PHSfittl«7 1 fcfcfU&frrSo £ 
©B#, H9(Dfl|{c*%^iP^mfePHSSS*Ai:PHS 
^Z©#faS#-H}*Sfc»^s fei:iPHS«*A 

HSSttS7 1 4:«^&$3««U"C*k S DMA — P H 

TJSiSlqrtfct 1 ; SDMA-PHS 
StI7 1lt PHS«5fcZC*fLT iM'&ffll'* 
"C»«*"**;i/** PHS«A*sgffllt05Tft 

^.;ui:|Bl— ©T^^M/tjg^-rs u >^5 L +'^;H!IS 

(I^^ilff-rSo PHS4jjgjfcZf«> SDMA-PHS 
T ^ * ;Hc -JttLt©^ "7 -©ft ^ £ tiT i^ft 
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«P H s«»*A^riatift«-6*tfc*iiStt«ift©^B«» 

i«7 3c*sMtSfeft, fg^^nfeT^+^^C* 

-f, PHS4S5feZi:SDMA-PHSaflb«7 1 i:©P 
[0 0 0 8] 

fcfi^-C&SnfcfcO-TfifctK SDMA-PHSaflfe® 
#Jgfttt^U7£ffMbT^£tWlT\ H&6;£|r1©P 

h s >**-**;wfcfc5:*flre (ggns* 

ff-st) #M*Lfc»^ RPHS**5fe©*(qI**^ St 
>^»fate©*;i/#fa£|qlttSCli:fc:j: t) N SDMA 

- p h s s&mwmfa&x. u75MbTM5tti-? 

[0 0 0 9] 

[s«^«?^Tsfe»©^is] *»wttx mmnir- 
a\ jg[pitt^w-r57>^^-^oixfe^a©$fjffli^&t 

»v^T\ *ll}*J:5SgttS*tf*o&»^K:s WMttfa 

7£ff^bT^3#<BT% H&3ffcS|pJ©iffi**>e>©Jg 
Bfrta-^©4ffi*©MlfSSKSm 
j£u^;nu±££i^ S5fBS«c5flfa^©«8*©^|pit:7' 
>^^-Ji|qH4©p?;^«:|pUti>Ci:&^fr-5. 
[0010] iftftg 3 Tftt, UfsRJR 1 J&VSf *S 2 CR 

HSSJftB-efcSCfcWKi:-*-*, iB*S4TJUu are 
«3(cfi$V^Ts WllBMMtt-. PHS«*T-feSCli:#Si: 

e©(ie^i^*tftm-rs^ai^i:, »tftffi*sc«to 

[0 0 11] j»*B6Tftt, fi(qJtt^*-rS7'>^i- 

mmmmzmm btp h s^5^«©(sa*iq]^ui 
*a©* ia c T >y ^-ffiistt© ? ;w & inn t s » j» & ff 

^i-fg[pH4©?;i/^^[pi^fcHuf3P H S«*^gi: P H 

s mmmmzfr ophs afi^^is t zmitz z t z 

[0 0 12] 




SDMA-PHSSill (WTSDMASflfeS 
fcWf) #PHSSg*A7f|6j (d£^[pj) £*fbTJi!*iM4 

^-rs^5«WiU7'3b, 3 c (IiJ^fpl^©Ji(pltt* 
?gx>;z) CPHSiB*ZASADPHSji«*ff*"5fc 
•TS»^©^0T*feS o 02«\ SDMASSPl© 
«J|g^D>y^0T*feD> n*©7 > >^#l, #2, # 
3, #4, -#n*e>^?)7'H'T>^^-2 (#HUS© 

ft*f# C * *;M§-t©»^fc: S^vfSW 

at, 7H 1 :P>^-2*>e>©A#«^* 5 C?-**;WI 
^7H 1 4£, Atim^&Tfr ^Mn^COiSr^^t 

'&mt?>m^-&j%mh'&m-t2>Tfr7'Tj ?tuj i 4 

iRMftW-ra/^'; 1 6K«fcD*tefc*ttT^4. ft> era* 
omncA/D^ftSASKjH-e.nTv^s. 

[0 0 13] SDMAS*»l*»e>Ofi|pH4«^UT 
5,SDMAftill lZttisC3->r*)l>%m^TV 

v*;vm&mMw^ mmsmm) *mm-rzo sd 

yfSWl 3 #7^*77^ ^71/^ 1 4«!lCg$B£ 
7-4 1 4 ^ T^-frV^^** 

7>x:f-#n#©t§-£, 7?7=r<<77\/4 1 4fcflW& 

*HfiSO^T-«i, 7 , H , T>^^2(±4*T-feSfe» 
©^(i4*i:S5o 
[0 0 14] PHS«*Z*?,OCft^MI^ 
SSq (t) fcfSfc, il©7>rt#lf©Cf 

v*;usfie-^xci (t) it, ^©sta^ns., 
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Xci (t) =aixSc z (t) +ni (t) 
C'T% aifct, W5<toCU7;^-f 

*C, i2©7>rt#2T'©Cft^ 

ju&mm^x c 2 (t) « x ^©ac^na. 

[0 0 15] 

Xc 2 (t) =a 2 xSc z (t) +n 2 (t) 

Z13T% a 2 *> PMRC U 7)Vt> -f ATf Kftir*«»Tf * 

So Sl§3©7'>^#3T-©C^*;Ug@{H-s§- 

Xc 3 (t) HU ^©SKt^n^. 

Xc 3 (t) = a 3 xSc z (t) +n 3 (t) 

££T\ a 3 fc y -f AT-^fbt SflHRTifc 

So 

[0 0 16] i4©7>Tt#4T-©Cft^ 
Sfi«-^Xc 4 (t) tt, *S©«C«*n-6o 
XC4 (t) =a4XSc z (t) +114 (t) 
zzx\ a 4 fcpMtfc: u 771^ A*C£flrrS£RSCT?* 
So RSC, n*®7>ft#»ofc»^, gln©7> 
f t#nf©Cf X c n (t) tt, 

©«£«£ns. 

[0 0 17] 

Xc n (t) =a n xSc z (t) +n n (t) 

So ±IB^^ai N a 2N a 3 > a4 N — % a n &\ PHS 

t57>rt#l, #2, #3 S #4, - N #n©^ft 

n 2 , n 3 , n 4> n n tt#7>7^;&U^{i[elS§-C*$g 

[0 0 18] ^tl^tKDTyTf-T'&mZtltzXcL 
Xc 2 s Xc 3 , XC4«, Tyy-THT-TU-i 1 4(3« 

PHs«i*z<»>e)©c^-v^;Hi^Tffessc 
z (t) *s*»?,nm*$nSo 7>^t-§« 

ZtltzXcu Xc 2 ^ Xc 3> XC4<±, ^7*—#m%. 
gl 5C*»{l«&;5cft N 7^7r-f ^7-1/ -f 1 4 *>£>©& 
gfSfi^Xci, Xc 2 , Xc 3 > Xc 4 fc©*B 
HfitCi, C 2 , C 3 , C 4 &H-»-rschtJ:^, fctlc 

£So 

[0 0 19] 

[*1] 
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Z { a j Scz(l)XS cz (t)tm (t) X S cz (i)} 
TX ! X C ! ! x ! Sr 7 (t) I 



c,= 



Z {a2S cz (t)x S cz (t)tn 2 (t)x Scz«)> 
TX | X C2 I X | Scz(t) I 



= a 2 



C 3 = 
C 4 = 



Z | {a 3 S cz (OxScz(t)tn 3 (t)XS CZ (t)} 
TX I X C 3 I x I S CZ <t) I 

Z, { a 4 S CZ (0 X S cz (t)+ n 4 (t) X S C Z <0 > 
TX | X C 4 I X I S CZ (t) I 



= aj 



= a 4 



Z, {a n S cz (QXS cz (t)tn n (t)XScz(t)> = 

TX | X Cn I X I S CZ (0 I a " 



[0 0 2 0] dft£«fc!K 5*>e>, 

a 3> a4*^»^n> t±J;fr£ri5o /^^-^tft^gg 1 
5fr£>aj#£ft3TU'l'jSg><* h;i/ai, a2^ a 3 , 

a 4 tt, i eizm&zti, -Bt^^nso & 

£ N SDMASilllt C^*;i/£ffl^Ty 
* LT t P H S iS* Z £*f 

nifScft^i/Sffl^tPH si^*z {c&ft-rso 

C©Bf, SDMAM§lit PHS4Si5fcA#{£fflLT 
f 5 T ^ -V t I1J-© T 5=- -V *}lX'M.-2ffl— (DmfcWi. 

[0 0 2 1] PHSiS*Ztt, SDMAS*^l*>e>S 
5, C©B#, PHSJS*Z#ffiB-r-5«3f^ttPHS^ 

-<D<m&w>tiix-g, wm*-z hm^mmx^r^ 

ttmttiiZ. ot:^©^ PHS^AfcfcPDMA* 
[0 0 2 2] PDMAlttiltft TT-V^Mm^Z 

©t?-^*;k§^£s t A (t) h-r^i:> s§i©t-> 
tJ-# iT-©T^^^;p§fg/i-§-xti (t) tt> #5S; 

©«CS£ri3o 
[0 0 2 3] 

Xti (t) =biXSt A (t) +ni (t) 



;u§:fi{g^-Xt2 (t) fcfc, *S©«{c«$n5o 
Xt 2 (t) =b 2 xSt A (t) + n 2 (t) 

^ c: x s b 2 IrH* c y -f a t- £<b-r s hmrt & 

[00 24] ^C, i3©7>rt#3T'ffiT?t^l/ 

g««^xt 3 (t) sscics^ns. 

Xt 3 (t) =b 3 xSt A (t) +n 3 (t) 

ZZX\ b 3 fc|H]«£ y TVl^-f Kxm\rfrh$mxib 

mz, m4:(DTyf-r# AX(DT^-^^.)v^mim 

Xt 4 (t) tt, *Sffl«(:S^ti5. 
[0 0 2 5] 

Xt 4 (t) =b 4 xSt A (t) + n 4 (t) 

£ - T\ b 4 *|S]«^ y ■< At-tfttS«T'6 

7^#nf ©T5^;M/§{§®-!§-Xt n (t) » N ifc£ 

©flitc^^nSo 

Xt n (t) =b n xSt z (t) +n n (t) 

£ ZX\ bnbmmiZ 'J T)Vf? -f AT^bt-^IST-fe 

[0 0 2 6] ±IBfl9Rbi % b 2 > b 3 , b 4 , b 
ntts PHS*B*AA>e>©««M^tMU 7W7> 

y^i-2^mm-r?>7>^±# i, #2, #3 N #4, 
•••> #n©^n^n©fflM{iiB#g&££:s^ ^ti-eri 
©Ty^^-T-c^Hri^^ss^sffi^-ffiffl^ii^^ 

b6£i:&SlLTU3o #PHS^*fc«£ftl,T0.5£: 

IBniv n2s n 3 ^ n 4 , — x n^i^yy^-rRU^m 

[0 0 2 7] ^tl^n©T>^^-T-S«^nfeX 1 1, 
Xt 2 , Xt 3 , Xt 4 it ff^fiKlil 7£{«&£tl 

5o /8^#g§i 7ii, *^y l 6£-B$te*rt£ftT^ 

fe#7>^^-{Cfc{t?>PHSSS*Z©TU'1'i^^^ h 




;i/ais a2^ a 3 , &4t, 1 6 C^&pggBfffrS 

* mats *ftTo«PHs«*z ©»&« & t ^ * 

fS^-St z (t) hCfctK S^^C^WSSHttW 

* 2 T'Sff ^nfcP H S4&£A©T^*;i/§«{g^X 

ti, xt2^ xt3, xt4fc-&iau ifes-ca^ns* 

7>ftWP H SVftMAb P H S«I*Z fc©^«^ 
Xtf s Xt2' > Xt3' s Xt 4 ' tbTTy/r-f 

xt-w 1 4£{ty&£ti5o ^tu i sea:, mm 
*nT<*fc^«*n*PHs<ii*z©T^*A«*i 

Stj (t) «7K>AffiTftAblBCiLTV^«(Z)j:'r 
S. 

[0 0 2 8] £t*\ ^l©7>^^-# 1T*©1^{§^X 

ti* (t) tt, *sc©«ca*n*. 

Xti' (t) =biXStA (t) H-aixStz (t) 
+ ni (t) 

«C ^2 0T>^^#2T-©^{f^Xt 2 ' (t) 
fct, #5$©«ca;*;ft5o 

[0 0 2 9] Xt2' (t) =b2XSt A (t) +a 2 x 
St Z (t) +n 2 (t) 

m3©T>^^-#3T-©^ff^Xt3' (t) 
HU <*S©«t*$tl5o 

Xt 3 ' (t) =b 3 xSt A (t) +a 3 xst z (t) 
+ n 3 (t) 

m4©T>^^#4T-©^ft^Xt 4 ' (t) 
its #&<DmiZ$k£tl&o 
[0 0 3 0] Xt 4 ' (t) =b 4 x S t A (t) +a 4 x 
St Z (t) +n 4 (t) 

mmiZs n*C7>ft#ftt>fel^, Hn©^^ 
#nt-©MIItXt n ' (t) fct, }fc£©1i£«£ft 

So 

Xt n ' (t) =b n xSt A (t) +a n xst z (t) 
+ n n (t) 

e^xti* (t) , xt 2 * (t)sXta* (t), 

Xt 4 ' (t) tt N PHStB*Z*»€,©A«©^biXS 
t A (lK b 2 xSt A (l) > b 3 xSt A (l), b 4 
xStA (1) fcPHSS&l*A;&»5>©AS«§^aixSt 
z (1) s a2XSt z (1) „ a 3 xst z (1) „ a 4 x 

st z (i) tm&m^ay&mm^iittZo 
[0031] zcD^mEmt. p h smmmifim^. b£ 

T^^^Mz^x, aig4>©PH si»*zicio;t.T, 

H^{3ttT^-^^;Ut-*^*3S«LTV>^V>P H S4SJ3fc 
Z 6 ©«&# At* L & »^©«^*»iw jL <b tlX V * S „ 
7^r-f 77V-f :7>7-^£0<iJ;l(£RLS (Recursiv 
e Least Square) 7^:J U XAT-Sbf^-fci-fcii-^ /9rS 

ffMTSo 

[0 0 3 2] <toT^ 79Tt-<< ^7U-f Hit PH 

siH*AkPHSi«5fcZ£©^j*«^fcffloTiiiPitt* 
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ftffl-fSfc#K H3Cw-r«lc % PHSJS^A^fqi (± 
t*f^SJilRHt*»UBU PHSS^AfC^hTS 

fciH«rbfc*3u ^s^*r (fj^iqi^©jiiPrt4m«E^u 

7) $>-g#>T, PHS«*Z#faC#b*«J&*?RA/T?^ 
&o 7" >x THSfafi:©* a £ ifia 17 -5 . 
[0 0 3 3] CtUCcfc^ U$«££fT3PHSS$*Z 

s tci^fciis DMAa^ i frbmrnztiz 

mWUfi-fe U^WJITCS:!), P H S 4g3fe Z 1 #tt S U 

MASJftJSlfciu T^^^-;bC*5V>TPHS4S*Z*e> 

ttit), PHS«*Z*|pI(Cfg(p]ttai>;7 , 4a^ff^ 
■fSdfctfTfSK PHS4^*Zi:SDMA»ftHl{±T 

bTiift -r 5^ t#aj*s id c&s 

(H4#J80 o 
[0 0 3 4] 

So fltC^LT^S^CjaWBH&Brfcl''* 

^^©^^SrlqUtS^ttfT-^Sfc^ SHBbT 
^5ig*©a«SSSaF-r5Ct:^<, M£S;£|6j©SS}* 
t; t y^-r *ffi x. fcigg ©&ift#8£ i: )& -5 o 
[0 0 3 5] ife^ lo©PHS3BlWST?«»©PHS 

[0B©{S^iiBJ] 

[01] SDMA»fc«#PHSSS5fcA#fSl (=fc&|qj) 
K#bTffifttt^U7*£ffMbT^SttllT\ ^ftfcHU 
l$fc$B£-f S^g«»:n 'J 7 (I«*lPl^©filRH4«^ 
'J7) CPHS«l5feZ3&sADPHSa«SfT**-5i:-r-B 
©-^©^EIT-feSo 

[02] *«B|® S D M ASilO-lliCIS^^t 

[03] PHsi«5i5Ac*rr*jifiiffipjfflisiBBu p 

H SffiMZXfaiCM b*&#f^TV^^7>:r;N§fR] 
5£0T-&So 

[04] PHSiB5fcAfcPHSi»*ZfcC#l/T:-*ft* 
5«Si0T*$.5. 

[05] PHS©[S]^5ii:©^©U^SiJ^©5flS^->r 

[0 6 ] 7?7j- ^yrv-i ffiB&mm<Dm&mT-$> 

So 

[07] SDMAa«6c'#$r7 , yX7 1 ^X7'H'^a 

tt® t m v ^ fe®^-©m^0T- a& s o 



to (7) €r 
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[0 9] SDMASflfeWtfPHSJS^A^FIfil (±#|6j) 
U7) tPHS«*Z*SAt)PHS®(iS:ff*^i:-r-5 

1 SDMA-PHSStg 

2 7l'-f7>rt 



3 b, 3 c ffiMAjjfamfa®.m$i(D^m$aMx- u 

T 

13 a, 13b 'yf-SW 

14 7^x^71/1' 

15 ^5^-^}f^|§ 

16 *^EU 
1 7 

A, Z PHSi&jjfc 
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